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PREFACE 
This report was carried out at IIASA in the spring of 
1978 and is part of Task 2, the Nutrition Task, of the Food 
and Agriculture Program. One of the aims of this task is to 
investigate the food requirements nationwide and to find our 
standpoint amidst the extensive literature already available, 
which is often quite controversial. The present study gives 
a brief overview of the nutritional status in Africa. For 
this purpose the nutritional requirements have been estimated 
for each country and compared with the food supplies in that 
country. 

SUMMARY 
Africa is a continent where hunger ( =  undernutrition 
in energy and protein) is still a major problem. The aim 
of this report is to find the target countries in Africa of 
which the population is most likely to be undernourished or 
even starving. For this purpose, the African countries are 
arranged into five categories according to the nutritional 
status of each country. The main criterion for adequate 
nourishment is the fulfillment of the minimum energy and 
protein requirements, which are estimated by studying the 
population distribution. From this classification, the 
following results are obtained: 
17% of the countries have excess caloric supplies; 
20% have available more than 90% of their require- 
ment, with an adequate supply of protein; 
25% are deficient in calories but adequate in protein; 
1 0 %  are deficient in protein but adequate in calories, 
and the remaining 
6% are deficient in both protein and calories. 
The diets in Egypt, Cameroon, Mali, Congo and Zaire, 
each of which is representative of one of the above mentioned 
categories, sre examined for their composition of essential 
nutrients, i.e. calories, protein, fat, vitamins and minerals. 
The nutritional situation of a particular country is compared 
with its morbidity and mortality rates. The result of this 
investigation is that protein deficiency alone is not the 
major nutritional problem of the African continent. The 
problem is rather that there is not sufficient food available 
to fulfill the energy requirements. 
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1. INTRODUCTION 
The availability of sufficient food throughout the whole 
world is a current and a future problem of concern to everyone. 
Much effort has been expended in analysing the nature and the 
causes of the food deficiencies in various countries. Until 
recently, the problem was associated with a protein gap; and 
consequently, the fortification of cereal products, in which 
certain essential amino acids were generally missing, as well as 
the development of protein-rich varieties of cereals, were of 
main concern. However, since more sophisticated experiments on 
protein requirements have been performed, the major problems 
appear to be centered round an energy gap. In any case, whether 
there exists a protein, energy or energy-protein gap, this still 
does not tell us anything about the quality of the diet in the 
country. Even if sufficient calories and protein are consumed, 
there may still be a deficiency in minerals and vitamins and the 
whole diet may still be far from a 'good' one. On the other hand, 
if a country is deficient in calories and protein, it can be 
assumed that there is also a deficiency in all the other nutri- 
ents; the question still remains as to what might be the easiest 
and most effective way to supplement the diet. 
Malnutrition is not only caused by insufficient availability 
of food in a country, but also by the uneven distribution of the 
food among the members of the different income groups. People in 
the lower income groups are quite often ignorant about the better 
quality foods and they may adapt to a low-subsistence diet. Very 
often religious taboos and customs restrict valuable foods, i.e. 
in the case of Hindus, Muslims and Jews. 
The efforts to improve the quality of food, by introducing 
new technologies in the production and preservation of the main 
staple foods, and by finding new sources, have not been directed 
sufficiently towards the very poor who are the most malnourished. 
Better education and better medical care would probably effec- 
tively lessen the nutritional problems. 
A f r i c a  i s  o n e  o f  t h e  c o n t i n e n t s  where t h e  p r e s e n t  n u t r i -  
t i o n a l  s t a t e  o f  t h e  p o p u l a t i o n  i s  o f  ma jo r  c o n c e r n  (1 -5 )  and 
where it may even  d e t e r i o r a t e  i n  t h e  n e a r  f u t u r e  due  t o  t h e  
h i g h  p o p u l a t i o n  g rowth  r a t e s  ( 2 ) ,  a s  h a s  a l r e a d y  happened i n  t h e  
A s i a n  and L a t i n  American c o u n t r i e s .  To c o u n t e r a c t  t h i s  f a t a l  
deve lopment  a s  soon  a s  p o s s i b l e ,  it w i l l  become n e c e s s a r y  t o  
r e d u c e  t h e  b i r t h  r a t e s ,  b e s i d e s  improving  t h e  a g r i c u l t u r e  and 
t h e  economy o f  t h e s e  t a r g e t  c o u n t r i e s .  Among o t h e r  f a c t o r s ,  
s u c h  a s  e d u c a t i o n ,  s a n i t a t i o n ,  b e t t e r  m e d i c a l  c a r e  and  s o  o n ,  
t h e  n u t r i t i o n a l  s t a t u s  o f  t h e  p e o p l e  i s  v e r y  i m p o r t a n t  t o  t h e  
s u c c e s s  o f  r e a c h i n g  t h a t  g o a l  a s  may b e  c l e a r l y  shown i n  t h e  
c a s e  o f  S r i  Lanka and K e r a l a  ( 6 ) .  I n  t h e s e  two As ian  coun- 
t r ies ,  t h e  low income g r o u p s  w e r e  p r o v i d e d  w i t h  s u b s i d i z e d  
cereals and b e t t e r  h e a l t h  c a r e .  The b i r t h  r a t e s  have  f a l l e n  
d r a m a t i c a l l y  i n  c o n j u n c t i o n  w i t h  t h e s e  improvements  from 38.7 
i n  1953 t o  28 i n  1976 i n  S r i  Lanka, and from 39 i n  1961 t o  26.5 
i n  1974 i n  K e r a l a .  However, it i s  n o t  s u f f i c i e n t  t o  e l a b o r a t e  
t h e  c o u n t r i e s  where i n a d e q u a t e  food  i s  a v a i l a b l e  f o r  a l l  p e o p l e ,  
it i s  even  more c r u c i a l  t o  d e t e r m i n e  t h e  t a r g e t  g r o u p s  i n  e a c h  
c o u n t r y .  I t  is  a g e n e r a l  f a c t  t h a t  t h e  r i c h e s t  income c l a s s  
w i l l  n e v e r  s u f f e r  any  d i e t a r y  r e s t r i c t i o n s  r e g a r d l e s s  o f  t h e  
o v e r a l l  n u t r i t i o n a l  s i t u a t i o n  o f  t h e  c o u n t r y ;  o n l y  t h e  p o o r e s t  
and p e r h a p s  t h e  medium c l a s s  w i l l  e x p e r i e n c e  t h e  s h o r t a g e  o f  
food  depend ing  upon t h e  o v e r a l l  s i t u a t i o n .  They w i l l  have  t o  
s h a r e ,  a c c o r d i n g  t o  t h e i r  income and t h e i r  p r e f e r e n c e s ,  t h e  
r ema inde r  o f  t h e  t o t a l  food  b a s k e t  o f  t h e  whole c o u n t r y  a f t e r  
t h e  r i c h e s t  class h a s  t a k e n  i t s  s h a r e .  However, t h e  f i r s t  s t e p  
i n  t h i s  t a s k  i s  t o  f i n d  t h e  t a r g e t  c o u n t r i e s ,  a s  i s  t h e  g o a l  o f  
t h i s  p a p e r ,  b e f o r e  l o o k i n g  more i n t o  d e t a i l .  
The q u a l i t y  o f  t h e  d i e t  i s  c l o s e l y  r e l a t e d  t o  h e a l t h  and 
men ta l  deve lopment .  Some d i e t a r y  d e f i c i e n c i e s  l e a d  d i r e c t l y  t o  
m e d i c a l  p rob lems ,  whereas  o t h e r s  a r e  o n l y  i n d i r e c t l y  r e l a t e d  t o  
d i s e a s e s .  The l i n k a g e  between n u t r i t i o n  and h e a l t h  w i l l  be  d i s -  
c u s s e d  b r i e f l y  i n  t h i s  p a p e r ;  more d e t a i l e d  i n f o r m a t i o n  on  t h i s  
s u b j e c t  i s  w i d e l y  a v a i l a b l e  ( 7 , 8 ) .  I n  a d d i t i o n  t o  t h e  d i s e a s e s  
r e l a t e d  t o  d i e t a r y  d e f i c i e n c i e s ,  t h o s e  a s s o c i a t e d  w i t h  an  a f f l u e n t  
d i e t  a r e  a l s o  b r i e f l y  c o n s i d e r e d .  
To describe the quality of a diet, some essential biochemical 
parameters have to be established. As the science of human nutri- 
tion is still relatively young, there is a great deal of controv- 
ersy regarding dietary requirements, and it is thus still difficult 
to define a satisfactory diet. Therefore, a brief overview of 
the currently used parameters is given before evaluating the diet 
of the African countries with their help. The results obtained 
herewith are discussed with respect to the availability of energy 
and protein for the different countries. The diet patterns of 
Egypt, Cameroon, Mali, Congo, and Zaire are evaluated in a more 
detailed way. Further on, the relationship between nutrition and 
health is shown for these countries. 
2. DISEASES ASSOCIATED WITH MALNUTRITION 
The connection between disease and nutrition was recognized 
as early as in the 16th and 17th century. The results were based 
mainly on observations and deficiencies in an essential nutrient 
were dealt with. In the early 20th century most of the vitamins 
and essential minerals were isolated enabling research to be 
carried out on the influence of individual nutrients. Nowadays, 
nutritional problems are not only associated with deficiencies, 
but also with an excess of nutrients, especially in the developed 
countries, opening up a whole new area of research. 
2.1 Diseases Caused By Nutrient Deficiencies 
2.1.1 Marasmus, Kwashiorkor and Marasmic Kwashiorkor 
Protein and protein-caloric malnutrition are widely spread 
in developing countries, causing kwashiorkor, marasmus and maras- 
mic kwashiorkor, an intermediate form. 
Kwashiorkor is mainly observed in children of one to three 
years of age suffering from a protein deficiency. The protein 
deficiency may arise initially from eating staple foods lacking 
in protein, such as cassava, plantain and bananas, or indirectly 
during the recovery period after infectious diseases when much 
more protein is required. Uneven distribution of food in the 
family or ignorance on the part of the parents may also cause 
malnutrition in the infants. The onset of kwashiorkor is rapid 
and in its more advanced stages is associated with malabsorption 
and copper in the blood is very low in these patients. The 
wasting body tissue is usually covered with edema. 
Marasmus, which is due to an energy deficiency, is not only 
observed in chilren, but also in adults suffering from calorie- 
protein malnutrition. The body's own tissue has to be used in 
order to provide the energy requirements which are lacking in 
an inadequate diet. This leads to a severe form of growth retar- 
dation in children, as well as to the wasting of muscles and 
subcutaneous fat in children and adults. Generally, cases of 
marasmus are found more frequently than those of kwashiorkor. 
Marasmic kwashiorkor is the most common type of severe disease 
caused by malnutrition. 
Adult malnutrition (marasmus) affects the elderly, pregnant 
and lactating women especially. Impaired maternal nutrition 
affects the size of the baby, its ability to survive, as well as 
maternal mortality. Fetal malnutrition, which may be caused by 
inadequate nutrients within the maternal circulation, can result 
in growth retardation of the fetus (a decreased number of total 
cells), in malformations, and in poor brain growth of the fetus. 
At a later stage, malnutrition in the mother can affect lac- 
tation, and consequently influence the nutritional status of the 
infant. These children tend to be too small in size for their 
age and can have retarded brain development. If malnutrition in 
the infant occurs before he is 8 months of age, the total number 
of brain cells will decrease; if nutritional deprivation takes 
place later, the cells will decrease in size. Both these effects 
are reflected in the behavior and the learning ability of the 
child and may result in a lower intelligence quotient. However, 
while the effects of malnutrition cannot be isolated from 
environmental influences, malnutrition very often coincides with 
ignorance on the part of the parents. The metabolism of the under- 
nour i shed  c h i l d r e n  may a d a p t  t o  t h e  d e f i c i e n c y  o f  n u t r i e n t s ,  t h e y  
may s u f f e r  permanent b r a i n  r e t a r d a t i o n ,  and p e r h a p s  may l a t e r  
become a s  i g n o r a n t  a s  t h e i r  p a r e n t s .  
2 .1.2 I n f e c t i o u s  D i s e a s e s  
M a l n u t r i t i o n  and i n f e c t i o n  a r e  l i n k e d  because  t h e  malnour- 
i s h e d  ( o f t e n  marasmic) c h i l d  canno t  form a n t i b o d i e s  a s  e f f e c -  
t i v e l y  a s  a  w e l l  nour i shed  c h i l d .  Fur thermore ,  a  c h i l d  s u f f e r i n g  
from a n  i n f e c t i o n  i s  much more s u s c e p t i b l e  t o  p r o t e i n - c a l o r i e  
m a l n u t r i t i o n  t h a n  a  c h i l d  who i s  n o t ,  a l t h o u g h  t h e y  may bo th  b e  
on t h e  same d i e t .  The c h i l d  s u f f e r i n g  from an i n f e c t i o n  and when 
r e c o u p e r a t i n g  a f t e r w a r d s ,  r e q u i r e s  a  much h i g h e r  l e v e l  o f  nu- 
t r i t i o n .  
The i n f e c t i o u s  d i s e a s e s  a s s o c i a t e d  w i t h  m a l n u t r i t i o n  can  be 
o f  b a c t e r i a l  o r i g i n ,  e . g .  i n f e c t i v e  d i a r r h o e a ,  whooping cough o r  
t u b e r c u l o s i s ,  o f  v i r a l  o r i g i n ,  a s  f o r  example meas les  o r  s c a r l e t  
f e v e r ,  o r  o f  p a r a s i t i c  o r i g i n ,  e . g .  m a l a r i a ,  a s c a r i a s e s  o r  hook- 
worm i n f e c t i o n .  The i n c i d e n c e  o f  i n f e c t i o n  i s  always a s s o c i a t e d  
w i t h  poor hygen ic  c o n d i t i o n s  which a r e  p r e v a l e n t  i n  t he  low s o c i o -  
economic c l a s s e s  s t r u g g l i n g  f o r  food. The c o u r s e  which t h e  d i s -  
e a s e  t a k e s  i s  a l s o  much more s e v e r e  i n  undernour ished i n d i v i d -  
u a l s  and q u i t e  o f t e n  l e a d s  t h e n  t o  d e a t h .  I f  t h e  food i s  impa i red  
d u r i n g  t h e  c o u r s e  o f  t h e  d i s e a s e  ( a  v e r y  common p r a c t i c e )  and i n  
t h e  r e c o u p e r a t i o n  phase ,  t h e  body becomes even weaker and more 
s u s c e p t i b l e  t o  new i n f e c t i o n s ,  p o s s i b l y  a s s o c i a t e d  w i t h  kwashiorkor .  
2 .1 .3  Avi taminos i s  and N u t r i t i o n a l  Anamias 
Many d i s e a s e s  a r e  due  t o  v i t a m i n  d e f i c i e n c i e s  i n  t h e  d i e t .  
One o f  t h e  o l d e s t  o n e s  known t o  be o f  d i e t a r y  o r i g i n  i s  scurvy .  
Even i n  t h e  1 6 t h  c e n t u r y  p e o p l e  w e r e  f a m i l i a r  w i t h  t h e  i d e a  t h a t  
lemon j u i c e  o r  an  e x t r a c t  of  l e a v e s  can  c u r e  t h i s  d i s e a s e  and a t  
t h e  beg inn ing  of  t h i s  c e n t u r y  t h e  c a u s e  was c l e a r l y  i d e n t i f i e d  a s  
b e i n g  a  v i t a m i n  C d e f i c i e n c y .  A s  e a r l y  a s  the 1 8 t h  c e n t u r y ,  p e l -  
l a g r a  was obse rved ,  mainly  i n  poor p e a s a n t s  who l i v e d  c h i e f l y  on  
maize ,  b u t  it was n o t  i d e n t i f i e d  as a  d e f i c i e n c y  i n  n i c o t i n i c  
a c i d  u n t i l  r e c e n t l y .  R i c k e t s  was recogn ized  a s  a  d i s e a s e  per- 
t a i n i n g  t o  i n d u s t r i a l i z a t i o n  and w a s  e s t i m a t e d  t o  have o r i g i n a t e d  
in England about the beginning of the 17th century. Later, the 
antirachitic factor was identified as vitamin D, present in certaln 
oils and fats or produced by the action of ultraviolet light. There- 
fore children kept inside exclusively are very susceptible to this 
disease. Beriberi is a well-known disease in rice-eating countries 
and is caused by a vitamin B1 (thiamine) deficiency. Xerophthalmia, 
the major cause of blindness in developing countries, is a sign of 
a vitamin A deficient diet. 
The most common type of nutritional anemia in the world is 
caused by an iron deficiency; it is mostly observed among in- 
fants, adolescent girls and women. A balanced diet, rich kn 
vegetables, cereal and egg yolks can be a preventive measure. 
There are several types of megaloblastic anemias, of which the 
most important are deficiencies in the vitamin folacin or the 
vitamin B 12' Pernicious anemia, or lack of vitamin BIZ, is 
observed in vegetarians who live strictly without any milk, eggs, 
or other types of animal protein, as this "animal protein factor" 
is only found in foods of animal origin. 
2.1.4 Endemic Goitre 
This nutritional disease is related to an iodine deficiency 
and is found very often in countries which do not have access to 
the sea. Iodine is especially rich in sea food and in some vege- 
tables, depending on the iodine content of the soil. However, 
the soils can be quite often deficient in iodine, and the total 
consumption of this mineral has become very low. Endemic goitre 
is associated with impaired intellectual development and perfor- 
mance, among other symptoms, and is closely related to endemic 
cretinism. 
2.2 Diseases Initiated By Nutrient Affluence 
2 . 2 . 1  Obesity 
For a long time obesity was mistakenly considered as a sign 
of good health and, only recently, was the connection discovered 
between an excessive intake of calories (especially of fat and 
sugar) and cardiovascular and pulmonary diseases, hypertension, 
diabetes and many others. Obesity is not only a nutritional dis- 
order, but is also associated with psychological, social and 
genetic malfunctions. A child's nutritional status in infancy 
influences his susceptibility to obesity in later years, as only 
an infant is able to form fat cells. Although, at a later stage 
in his development, the cells vary in size according to the 
caloric intake, they do not vary in number. 
2 . 2 . 2  Coronary Heart Disease 
Cardiovascular diseases are the most common causes of death 
in the developed countries. They are clearly related to the 
affluent diet which is rich in fat and empty calories* and linked 
to hypertension, obesity, smoking and alcoholism. The distri- 
bution of lipids in the body and the composition of the circul- 
ating lipids are influenced by the diet, especially by the amount 
of saturated fats from animal products and by the consumption of 
sugar. 
2.2.3 Diabetes Mellitus 
Due to the affluent diet consisting to a large extent of 
refined sugar and highly refined flour, the amount of insulin 
required to utilize the high amount of blood glucose is very high. 
This overproduction in the various tissues leads quite often to 
an exhaustion of the synthesis of insulin and, therefore, to a 
reduced carbohydrate tolerance. 
- - -  
* empty calories: food which does not contain any nutrient other 
than energy, i.e. refined sugar and alcohol. 
2.2.4 Cancer 
- 
Cancer is the second most inportant cause oi death in the 
United States and it is very tempting to associate it with the 
affluent diet. But too little is still known to pin down the 
exact causes of this disease. At the present stage of investi- 
gations, it can be generalized that the mortality rate of all 
varieties of cancer in the body is independent of protein con- 
sumption; however, the development of intestinal and gastric 
cancer is positively related to high animal protein consumption. 
The degradation products of tyrosine and the tryptophan metab- 
lites formed during the digestion of animal protein are known to 
produce intestinal cancer. Further on, the microflora in the 
intestine, the metabolism of lipids and the high sugar consump- 
tion can 5e made responsible for the development of cancerous 
t - 1  S S U C ? .  
3 .  NU'rRITIONAL REQUIREMENTS AND ALLOWANCES 
The required food consumption of a person varies according 
to his age, sex, weight, physical activity, the environmental 
conditions prevailing, and other factors. Food consumption also 
depends upon the rate of digestion and metabolism of the body, 
and may differ from one individual to the other. The minimum 
requirement refers to "the least amount of a nutrient that will 
--A 
prevent clinical symptoms of deficiency or support a well-defined 
biochemical or physiological responseU.(8) On the other hand, 
the average requirement describes "the amount of a nutrient that 
will support health in most persons of a given population group 
and implies that the true requirement for individuals may be 
either above or below the average of the group". (8) As both 
definitions contain a considerable number of uncertainties, no 
absolute figures can be given to determine the required nutri- 
ents of an individual or a group of people. Therefore, food 
allowances (Recommended Dietary Allowa~ces - RDA) (91, or safe 
level of intake (FAO, 1973) (lo), were introduced, being above 
the estimated requirements both to cover the variations amonq In- 
d i  vlduals and the uncertaint les of the est imated I-equr r - m e r *  + 
3.1 Eneruv Reauirements 
The amount of energy required can be determined quite accur- 
ately. It is d.ependent on the sex, age, size and activity of a 
person. ~equired energy is defined as: the level of intake of 
calories at which the body weight of an adult remains constant 
and neith.er gains nor loses weight, or at which the body weight 
of a child increases in accordance with pediatric norms. These 
criteria are simple to determine and therefore the allowances 
have not changed considerably since the first time they were 
stated (Table 1). In their latest recommendations in 1973, FA0 
and WHO (lo), divided energy requirements not only into different 
age and sex groups, but also according to the degree of activity 
and related them to a reference man (Table 2). The reference man 
(woman) is clearly defined in respect to age, weight, physical 
state and activity and represents the group under investigation. 
However, in order to estimate the energy requirements of a country 
or a community more precisely, own group-specific reference men 
(women) should be established, characterized by the specific age 
distribution and anthropological measures of the population groap, 
the main activities and adjustment to the climate. [For further 
detail, see (lo)]. For further considerations in this paper 
dealing with whole countries where data are available only for 
the economical non-active and economical active (agricultural 
and non agricultural) population, the urban population will be 
defined as very active. As detailed data are not available for 
the age distribution in many of the developing countries, the 
caloric requirements have to be estimated by using a conglomer- 
ation of certain groups (Table 3) . In addition, adjustments to 
the local reference men (women), as well as the effect of the 
climate cannot be considered, because these data are not available 
for all countries. Adjustment for pregnancies was made according 
to FA0 recommendations (Table 2). 
3 . 2  P r o t e i n  Reauirements  
Ev?r s i n c e  t h e  f i r s t  recommendations were p u b l i s h e d  by V o i t  
(1  1  ) and Atwater (1  2 )  (Table  1 ) , t h e  minimum amount o f  p r o t e i n  
r e q u i r e d  has  been q u i t e  s t r o n g l y  d i s p u t e d .  The f i r s t  recommen- 
d a t i o n s  a r e  based o n  t h e  o b s e r v a t i o n s  of  a  h e a l t h y  European d i e t  
whereas t h e  more r e c e n t  o n e s  r e f e r  t o  more s o p h i s t i c a t e d  e x p e r i -  
ments t o  d e t e r m i n e  t h e  minimum amount r e q u i r e d .  The q u a l i t y  o f  
p r o t e i n  consumed i s  a l s o  of  major  impor tance  i n  e s t a b l i s h i n q  t h e  
niinimum l e v e l  o f  p r o t e i n  which w i l l  m e e t  t h e  r e q u i r e d  amount of 
e s s e n t i a l  amino a c i d s .  Egg and milk p r o t e i n s  a r e  t h e  b e s t  w i t h  
r e g a r d  t o  t h e  d i g e s t i b i l i t y  and amino-acid c o n t e n t .  T h e r e f o r e ,  
egg p r o t e i n  was sugges ted  a s  a  s t a n d a r d  p r o t e i n  i n  t h e  l a s t  FAO/ 
KHO recommendations ( l o ) ,  and a l l  "c rude  p r o t e i n "  h a s  t o  be 
c ~ n v e r t e d  i n t o  "h igh  q u a l i t y  p r o t e i n " .  T h i s  is done by c o n s i d e r -  
i n q  t h e  amino-acid s c o r e  of t h e  lowes t  e s s e n t i a l  amino-acid o f  
t h e  p r o d u c t . *  
---- 
* The amino a c i d  s c o r e  o f  a  p r o t e i n  i s  based on its chemical  
d i s t r i b u t i o n  of e s s e n t i a l  amino a c i d  and r e l a t e d  t o  t h e  amino 
a c i d  p a t t e r n  o f  egg as  r e f e r e n c e  p r o t e i n  a s  g iven  by t h e  Expart 
Group i n  i t s  r e p o r t ,  P r o t e i n  Requirements  (FAO/WHO, 1965) .  The 
amino a c i d  showing t h e  l o w e s t  p e r c e n t a g e  i s  c a l l e d  t h e  l i m i t i n g  
amino a c i d  and t h i s  p e r c e n t a g e  i s  c a l l e d  t h e  chemical  s c o r e  
( t h i s  c l a s s i c a l  method was proposed by M i t c h e l l  and Block i n  
1946, J. B i o l .  Chem. 163: 599 - 6 2 0 ) .  
Problems a r e  connec ted  w i t h  t h i s  method i n  r e s p e c t  t o  t h e  
r e f e r e n c e  p r o t e i n .  The amino a c i d  c o n t e n t  o f  egg p r o t e i n  is 
r e f e r e n c e  p r o t e i n .  The amino a c i d  c o n t e n t  of  egg p r o t e i n  i s  
n o t  w e l l  d e f i n e d  and depends upon t h e  chemical  a n a l y s i s  and t h e  
f e e d i n g  o f  t h e  an imal .  Fur thermore ,  t h e  p r o t e i n  c o n t e n t  and t h e  
amino a c i d  d i s t r i b u t i o n  of t h e  i t e m  t o  be  examined v a r i e s  w i t h  
t h e  v a r i e t y  and t h e  a n a l y s i s .  T h i r d l y ,  t h e  amino a c i d  s c o r e s  
a r e  c a l c u l a t e d  o n l y  f o r  one  commodity. However, u s u a l l y  a  
v a r i e t y  o f  commodit ies  a r e  consumed a t  one  t i m e  and even i t e m s  
w i t h  a  v e r y  low p r o t e i n  c o n t e n t  can  r a i s e  remarkably  t h e  amino 
a c i d  s c o r e  o f  t h e  whole d i e t  j u s t  by c o n t r i b u t i n g  t o  t h e  l i m i t e d  
amino a c i d .  
R e g a r d l e s s  of  t h e s e  problems it is  s t i l l  one of  t h e  b e s t  methods 
a v a i l a b l e  a t  t h e  p r e s e n t  t i m e  t o  c a l c u l a t e  t h e  amount o f  h i g h  
q u a l i t y  p r o t e i n  i n  t h e  food.  I t  h a s  t o  be k e p t  i n  mind t h a t  
t h i s  method may p r o v i d e  a  s l i g h t l y  n e g a t i v e  e s t i m a t i o n  of t h e  
c o n t e n t  o f  h i g h  q u a l i t y  p r o t e i n  i n  a  d i e t ,  b u t  c o n s i d e r i n g  a l l  
t h e  d i f f i c u l t i e s  connec ted  w i t h  t h e  whole e s t i m a t i o n ,  t h e  over-  
a l l  p i c t u r e  of  t h e  p r o t e i n  i n t a k e  may become q u i t e  r e a l i s t i c  i n  
t h i s  way. 
I n  o r d e r  t o  s t a y  c o n s i s t e n t  w i t h  t h e  e s t i m a t i o n s  o f  t h e  h i g h e r  
q u a l i t y  p r o t e i n ,  t h e  amino a c i d  s c o r e s  (A/T)  l i s t e d  i n  t h e  FA0 
p u b l i c a t i o n ,  Amino-Acid Content  of Food, No. 2 4 ,  1970, were 
s o l e l y  used t h r o u g h o u t  t h i s  work. 
TABLE 1 
ESTIMATES OF PROTEIN AND ENERGY REQUIREIQNTS FOq 
A REFERENCE MAN 
a) For a country with a high standard of living. 
b) For a country where vegetable sources provide alnnst 
all of the dietary protein. 
1 
Year 
1881 
1895 
1918 
1935 
1943 
1957 
1963 
1969 
1973 
1974 
1974 
C) If 100% of the protein is utilized. 
Source 
Voit (11) 
Atwater (12) 
Inter-Allied Scientific 
~ s s i o n  (1 3) 
National Health Organization (1 4) 
National Research Council USA (1 5) 
(16) 
FTWlWO (17) 
UK standards (18) 
FA'MmO (10) 
(9) 
Canadian Standards (1 9) 
1 
d) Of egg protein or "high quality protein". 
I 
c 
Energy 
kcal/day 
3,055 
3,500 
3,000 
3,000 
3,000 
3,000 
3,000 
2,900 
3,000 
2,700 
3,000 
Protein 
S / ~ Y  
118 
125 
46a - 59 b 
50' 
73 
37d 
56 
56 
% protein of 
the total energy 
15.5 
14.3 
6.1 - 7.9 
6.7 
10.1 
4.9 
8.3 
7.5 
TABLE 2 
ENERGY REQUIREMENTS (KCAL) (PER PERSON PER DAY) 
Source :  Energy and P r o t e i n  Requ i remen t s  - R e p o r t  o f  a  J o i n t  
FAO/WHO Ad Hoc E x p e r t  Committee.  World H e a l t h  
O r g a n i z a t i o n  T e c h n i c a l  Repor t  S e r i e s  No. 522 - FA0 
N u t r i t i o n  Mee t ings ,  R e p o r t  S e r i e s  No. 52. P u b l i s h e d  
by FA0 and WHO, World H e a l t h  O r g a n i z a t i o n ,  Geneva, 
1973.  
< 1 
1 -  4 
5 -  9 
! 
1 3  - 14 
15  - 19  
1 20 - 29 
30 - 39 
40 - 49 
50 - 59 
60 - 69 
> 70 
* 1090 k c a l  p e r  d a y  f o r  i n f a n t s  unde r  t h e  a g e  o f  o n e  y e a r  r e p -  
r e s e n t s  t h e  e n e r g y  a l l o w a n c e s  f o r  i n f a n t s  and  t h e  supplemen- 
t a r y  n e e d s  f o r  p r e g n a n t  and  l a c t a t i n g  women. 
Modera t e ly  A c t i v e  
( u r b a n  p o p u l a t i o n )  
Male Female 
1 
Very A c t i v e  
( r u r a l  p o p u l a t i o n )  
Male Female 
1 , 0 9 0 *  
1,460 
2,130 
2,700 
3,050 
3,000 
3,000 
2,850 
2,700 
2,400 
2,100 
1 ,090*  
1,460 
2,130 
2,700 
3,200 
3,500 
3,500 
3,330 
3,150 
2,800 
2,450 
3 ,090*  
1,430 
2,000 
2,400 
2 ,350 
2,200 
2,200 
2,090 
1,980 
1,760 
1,540 
7 , 0 9 0 *  
1,430 
2,000 
2,400 
2,500 
2,600 
2,600 
2,470 
2,340 
2,080 
1,820 
TABLE 3 
CALORIC REQUIREMENTS FOR THE ECONOMICALLY ACTIVE 
AND ECONOMICALLY NON-ACTIVE POPULATION 
Economically active populationa) : urban 2,420 kcal/caput/day 
rural 2,830 kcal/caput/day 
Economically non-active 
populaticn (0-14, > 65) b 
a) Estimated from FAO-energy requirements (1973) (10) for the popu- 
lation of 15 - 65 years which comprises fien and women (equal 
numbers) divided equally into the age groups 15 - 20, 20 - 29, 
30 - 39, 40 - 49, 50 - 59 and 60 - 65. The urban population 
is moderately active and the rural population is very active 
in kerms of their energy requirements. 
b) Estimated from FAO-energy requirements (1973) (10) for the PoPu- 
lation of 0-14 and >65 years, which comprises boys and girls 
(equal numbers) divided equally into the age groups 0 - 4, 
5 - 9 and 10 - 14 and half the number of people older than 
66. 
The minimum amount o f  p r o t e i n  r e q u i r e d  i s  e s t i m a t e d  a s  239 
of  p r o t e i n  p e r  day f o r  a  70kg a d u l t  man, o r  0.33g p e r  kg p e r  day 
( 9 ,  1 0 ) .  Th is  amount i s  s u f f i c i e n t  t o  ma in t a in  t h e  body p r o t e i n ;  
complete u t i l i z a t i o n  i s  assumed. According t o  RDA, 0.8g of  pro- 
t e i n  p e r  kg p e r  day a r e  r e q u i r e d ,  assuming 70% e f f i c i e n c y  of t h e  
u t i l i z a t i o n  o f  t h e  p r o t e i n  ( 9 ) ;  t h e y  do n o t  c o n s i d e r  t h e  q u a l i t y  
of  t h e  p r o t e i n  ( 9 ) .  On t h e  o t h e r  hand, t h e  FAO/WHO Committee ( l o ) ,  
sugges t s  0.57g s t a n d a r d  p r o t e i n  (eggs ,  mi lk )  p e r  kg p e r  day,  o r  
37g p e r  day f o r  an a d u l t  average man (20 - 39 y e a r s ,  65 kg, mod- 
e r a t e l y  a c t i v e ) .  Th i s  r e f e r s  t o  t h e  average  requ i rements ,  w i th  
an a d d i t i o n  o f  30% f o r  p r o t e i n  e f f i c i e n c y ,  and i s  c a l c u l a t e d  t o  
mainta in  t he  h e a l t h  o f  n e a r l y  a l l  people .  I f  more p r o t e i n  i s  
consumed t h a n  t h e  r e q u i r e d  amount, it i s  used a s  energy which 
can be  more cheap ly  provided by s t a r c h .  The FAO/WHO s t a n d a r d s  
w e r e  used e x c l u s i v e l y  i n  t h i s  r e p o r t .  
Even i f  t h e r e  is  no c o r r e l a t i o n  between t h e  energy and pro- 
t e i n  i n t a k e ,  it can be roughly  assumed t h a t  s l i g h t l y  less t h a n  
5% of  t h e  r e q u i r e d  c a l o r i e s  f o r  a  moderate ly  a c t i v e  popu la t i on  
should  be d e r i v e d  from h igh  q u a l i t y  p r o t e i n .  I f  a l l  t h e  p r o t e i n  
is  of low q u a l i t y  a s ,  f o r  example, maize p r o t e i n  w i th  i t s  amino 
a c i d  s c o r e  o f  4 1 * ,  t h e  r e q u i r e d  amount i n c r e a s e s  t o  12.0% of  t h e  
c a l o r i e s .  However, s i n c e  u s u a l l y  n o t  a l l  of  t h e  consumed p r o t e i n  
i s  o f  such a  low q u a l i t y  it w i l l  be  assumed f o r  a l l  Af r i can  coun- 
tries t h a t  t h e  amino a c i d  s c o r e  is  between 55 and 60 f o r  t h e  
whole d i e t ;  t h e r e f o r e ,  an  i n t a k e  o f  8.5% of  t h e  energy d e r i v e d  
from crude  p r o t e i n  w i l l  be regarded  a s  s u f f i c i e n t  f u r t h e r  on. 
These approximat ions  ho ld  f o r  c h i l d r e n  and may be a  s l i g h t l y  con- 
s e r v a t i v e  e s t i m a t e  f o r  moderate ly  a c t i v e  a d u l t s .  A very  a c t i v e  
person does  n o t  need more p r o t e i n  t h a n  a  moderate ly  a c t i v e  man; 
he  on ly  r e q u i r e s  more energy.  On t h e  o t h e r  hand, however, 
ad jus tments  f o r  t h e  recovery  from i n f e c t i o u s  d i s e a s e s ,  when 
a c t u a l l y  a h ighe r  p r o t e i n  consumption is r e q u i r e d ,  have a l s o  no t  
been t aken  i n t o  account .  Scrimshaw e s t i m a t e d  an  e x t r a  p r o t e i n  
* See f o o t n o t e ,  page 10. 
requirement during the recovery period of 0.2 to 0.4 g of high 
quality protein per kg body weight in order to replace the pro- 
tein lgsses during the acute infectious phase (20). Furthermore, 
protein supplementations are needed during the pregnancy and lac- 
tation period - 2,685 g of high quality protein per pregnancy and 
6 month lactation (10). Therefore, it has to be borne in mind 
that when estimating the protein requirements with 5% of the 
caloric requiremertts, there may be a slight underestimation of 
the actual required amount, but no data are available for a better 
approximation of the protein requirements for a whole population. 
3.3 Fat and Carbohydrate Requirements 
No specific recommendations for either nutrient group are 
proposed. However, the intake of fat should not exceed 35% of 
total calories because of the close relationship between high fat 
intake and arteriosclerosis. The essential fatty acids, mainly 
obtained from vegetable fat, should be 1 - 2% of the daily caloric 
intake. 
Carbohydrates are needed to avoid ketosis and loss of cat- 
ions, especially of sodium. It is recommended to consume complex 
carbohydrates, but not refined sugar, because starchy food also 
provides minerals, vitamins and fibre, whereas sugar delivers 
only "empty calories". Starchy roots are a cheap and healthy 
source of energy. Besides the allowances for protein and the 
minimum amount of fat, these complex carbohydrates should pro- 
vide the necessary calories. 
3.4 Mineral and Vitamin Requirements 
Mineral and vitamin requirements are listed in Table 4. 
Their area of activity, and the symptoms which appear because 
of specific deficiencies are excellently tabulated by Scrimshaw 
(21) and are described in more detail by Pike and Brown (8). 
TABLE 4 
MINERAL AND VITAMIN REQUIREMENTS 
Used f o r  approximation 
~ i n e r a l / ~ i t a m i n  Requirement of requirements  of  a 
popula t ion  
Calcium 800 mg 800 mg 
P to  sphoru s 800 mg; f o r  i n f a n t s  540 mg 
Magnesium 300 mg f o r  females 
350 mg fox males 
I r o n  10 mg f o r  males 
1 8  mg f o r  females  
Zinc 15 mg 
Iodine  0.1 mg f o r  females  
0.14 mg f o r  males 
Vitamin A 4,000 1.u: f o r  females  4,500 I . U .  4,500 1.u: f o r  males 
Vitamin D 400. I .U .  f o r  c h i l d r e n  
Vitamin E 12 I . U .  f o r  females  
15 I . U .  f o r  males 
Ascorbic Acid 45 mg 45 mg 
Folac in  0.4 mg 
Niacin 6.6 rng/1000 Kcal 6.6 mg/1000 Kcal 
Ribof lav in  0 .6  mg/ 1000 Kcal  0.6 mg/1000 Kcal 
Thiamire 0.5 mg/l000.Kcal 0 .5  mg/1000 Kcal 
Vitamin B 6 2.0 mg 
Vitamin B 12 0.003 mg 
* Also expressed i n  r e t i n o l  equ iva l en t  ( R E )  ( I R E =  5 I . U .  Vitamin A )  
1 Re = 1 pg r e t i n o l  
= 6 pg 0-carotene 
= 12  pg o t h e r  provi tamin A c a r o t i n o i d s  
= 3 . 3 3  I . U .  vitamin a c t i v i t y  from r e t i n o l  
= 10 I . U .  vitamin a c t i v i t y  from 6-carotene 
4.  NUTRITIONAL STATUS IN AFRICA 
The food and nutritional situation of a whole country can 
be estimated from the food balance sheets issued by FAO. It 
has to be stressed that they do not say much about the nutrition- 
al status of an individual in a country, because it is not known 
how much an individual really receives out of his whole basket, 
and how much an individual really needs. Therefore, the approxi- 
mated amount of food required and consumed can only be estimated 
for a group of individuals* (as the larger the group, the more 
precise the estimation) and compared with other groups. It is 
also not known how much of the food eaten by an individual is 
digested and absorbed as well as how many of the nutrients are 
destroyed during preparation. Therefore, the whole study can 
only be an approximation outlining which country has so much 
food available to feed its population adequately and which is 
very susceptible to nutritional deficiencies. If there is already 
a nationwide deficit in the supplied food then it is much more 
likely that a larger group of the population is undernourished. 
Since the distribution of the population and the exact 
definition of the reference man (woman) is very often not known 
for developing countries, the nutritional requirements can only 
be an approximation for these countries as was earlier suggested 
in Chapter 3 of this presentation. The nutritional status of 
Africa with regard to its requirements and supplies was elaborated 
using this kind of estimation and the per capita consumption data 
(22), leading to the general canclusion that Africa is a continent 
where hunger (= undernutrition in energy and protein) is still one 
of the greatest problems (Table 5). It appears from these esti- 
mations that at least 40% of the countries are deficient in 
supplies of either calories or protein, or both. The African 
countries have therefore been divided into 5 categories according 
to their food supplies in Table 5a and 5b: 
* Calculated as the mean caloric value plus two standard deviations 
and, therefore,valid for 97.5% of the individuals of the popula- 
tion. Only 2.5% of the healthy individuals are not covered by 
the energy allowances. This approach is generally used by inter- 
national committees in estimating dietary allowances. 
A )  C o u n t r i e s  w i t h  more t h a n  110% o f  t h e  r e q u i r e d  
c a l o r i e s  and w i t h  adequa te  p r o t e i n  s u p p l i e s ;  
B) C o u n t r i e s  w i t h  90 - 110% o f  t h e  r e q u i r e d  c a l o -  
ries ( a d e q u a t e  c a l o r i c  supp ly ;  t h i s  l a r g e  
span was used because  o f  v a r i a t i o n s  i n  t h e  
s t a t i s t i c s  and i t s  u n c e r t a i n t i e s )  and ade- 
q u a t e  p r o t e i n  s u p p l i e s ;  
C )  C o u n t r i e s  w i t h  less t h a n  90% o f  t h e  r e q u i r e d  
c a l o r i e s  b u t  su f  f  i c i e n t  p r o t e i n ;  
Dl C o u n t r i e s  w i t h  a d e q u a t e  c a l o r i c  i n t a k e  b u t  
d e f i c i e n c y  i n  p r o t e i n ;  
E )  C o u n t r i e s  d e f i c i e n t  i n  p r o t e i n  and c a l o r i e s  
( less t h a n  9 0 % ) .  
The g r a p h i c a l  r e p r e s e n t a t i o n  o f  t h e  r e s u l t s  o f  T a b l e  5 i s  g iven  
i n  F i g u r e  1  and 2 .  
4 . 1  C o u n t r i e s  w i t h  Excess  C a l o r i c  S u p p l i e s  
Only a  few c o u n t r i e s  i n  A f r i c a  a l o n g  t h e  Medi te r ranean  s h o r e  
and t h e  s o u t h  o f  t h e  c o n t i n e n t  have more food a v a i l a b l e  t h a n  
a c t u a l l y  r e q u i r e d  f o r  a d e q u a t e  n u t r i t i o n  o f  t h e  p o p u l a t i o n .  The 
r e q u i r e m e n t s  i n  t h i s  g roup  a r e  r e l a t i v e l y  low, because  o n l y  
4 5 . 6  + 12.9 p e r c e n t  of  t h e  economica l ly  a c t i v e  p o p u l a t i o n  a r e  
working i n  t h e  a g r i c u l t u r a l  f i e l d  and ,  t h e r e f o r e ,  a r e  "ve ry  
a c t i v e "  i n  t h e  s e n s e  o f  t h e i r  n u t r i t i o n a l  needs ;  t h e  rest o f  
t h e  p o p u l a t i o n  is  o n l y  "modera te ly  a c t i v e " .  Not o n l y  a r e  t h e  
c a l o r i c  s u p p l i e s  i n  t h i s  g roup  o f  c o u n t r i e s  r e l a t i v e l y  h i g h ,  b u t  
t h e y  a l s o  consume more p r o t e i n ,  f a t  and s u g a r  t h a n  t h e  remaining 
c o u n t r i e s  i n  A f r i c a .  The a g r i c u l t u r a l  c o n d i t i o n s  i n  t h e s e  coun- 
t r i e s  a r e  a l s o  t h e  b e s t  i n  t h e  whole c o n t i n e n t ,  p roduc ing  mainly  
wheat and b a r l e y ,  a s  w e l l  a s  f r u i t s  and v e g e t a b l e s .  
N u t r i t i o n a l  problems o c c u r r i n g  i n  t h e s e  c o u n t r i e s  a r e  n o t  a  
m a t t e r  o f  d e f i c i e n t  s u p p l i e s ,  b u t  a r e  more a  m a t t e r  o f  a  wrong 
d i s t r i b u t i o n  o f  t h e  f o o d s t u f f  among t h e  whole p o p u l a t i o n ,  among 
r e g i o n s  i n  t h e  c o u n t r y  and among t h e  f a m i l y  i t s e l f .  A major  prob- 
l e m  i n  a l l  A f r i c a n  c o u n t r i e s  i s  s t i l l  t h a t  t h e  f a t h e r  v e r y  o f t e n  
TACLE 5a 
NUTRITIONAL SITUATION IN AFRICA (1972-1974) 
IN ABSOLUTE TERMS PER CAPUT PFR DAY 
a) calculated £ran the distribution of the poplation in 1970 (23) acoording to Table 3. 
b) calculated f ran mt ioml  consmption data (22) . 
C) calculated £ran the supplied energy minus the calories obtained from protein and fat.  
d) calculated from the total arrount of carhhydrate minus the m u n t  of c o n s .  sugar. 
am* en$gya 
required 
(kcall 
supplied 
(kcall 
Protein 
totalb 
(9) 
A. Ccuntries with excess caloric supplies 
totalb 
(g) 
60.9 
48.0 
37.3 
59.2 
38.3 
54.7 
48.0 
51.7 
47.3 
76.7 
58.5 
46.4 
57.1 
51.2 
63.3 
60.0 
39.1 
20.1 
50.6 
34.1 
64.5 
43.4 
49.4 
34.3 
32.0 
27.9 
26.7 
44.4 
58.1 
37.6 
53.3 
53.8 
59.4 
42.8 
30.7 
32.0 
45.9 
43.1 
36.3 
33.7 
32.9 
44.7 
30.7 
12.5 
51.7 
30.2 
34.9 
25.6 
34.2 
46.0 
32.3 
31.5 
36.6 
36.1 
29.5 
mPt 
Libya 
Muritius 
m r ~ ~ c ~  
Reunion 
Rhodesia 
SouthAfrica 
Tunisia 
sugar b 
(g) 
10.3 
20.1 
16.1 
10.7 
29.5 
17.5 
29.9 
13.9 
Fat 
vegetableb 
(g) 
totalC 
(9) 
53.7 
96.3 
92.5 
70.3 
56.1 
47.8 
98.7 
54.3 
48.0 
2.6 
12.9 
15.1 
29.1 
23.8 
14.1 
32.5 
49.3 
28.4 
26.3 
18.8 
29.1 
6.7 
42.5 
19.6 
40.2 
84.1 
7.8 
22.9 
7.5 
43.6 
15.3 
7.9 
16.3 
47.6 
9.0 
1 .O 
46.0 
25.9 
38.4 
5.3 
37.3 
10.2 
16.0 
36.3 
10.5 
4.4 
11.5 
26.8 
11.9 
15.7 
10.3 
19.8 
11.6 
11.2 
12.9 
6.2 
33.1 
4.7 
17.8 
10.8 
20.0 
20.8 
7.2 
12.6 
9-3 
23.3 
13.2 
10.0 
10.1 
32.0 
9.4 
2.8 
26.5 
13.6 
14.2 
3.7 
11.7 
9.1 
13.2 
5.0 
4.0 
9.6 
7.7 
vegetableb 
(g) 
anirralh 
(g) 
36.2 
56.1 
42.3 
33.8 
19.6 
33.8 
30.4 
46.2 
25.5 
16.3 
41.6 
21.7 
54.5 
37.3 
37.1 
23.8 
20.3 
17.8 
13.0 
37.5 
26.7 
34.2 
43.5 
49.8 
38.3 
20.5 
25.2 
24.2 
40.8 
20.4 
.28.1 
23.6 
25.6 
15.5 
22.2 
10.1 
20.5 
19.0 
25.0 
22.1 
25.1 
38.4 
27.1 
25.9 
33.5 
30.5 
25.7 
Cartohydrates 
starchd 
(g 
481 
434 
424 
475 
443 
432 
496 
' 393 
3 7 3  
480 
422 
443 
379 
425 
422 
516 
403 
420 
473 
435 
338 
387 
363 
392 
323 
377 
421 
408 
. 355 
340 
299 
274 
312 
303 
332 
443 
304 
376 
365 
319 
378 
432 
454 
389 
372 
377 
364 
2,160 
2,140 
2,150 
2,160 
2,130 
2,230 
2,170 
2,140 
B. Camtries 
Algeria 
Burundi 
Gammon 
G a b  
Ganbia 
Gham 
Guinea-Bissau 
Ivory Cbast 
WYa 
Lesotho 
' 
Hal& 
Namibia 
Nigeria 
megal 
Sierra lscsre 
Sudan 
Sariland 
Toso 
Uganda 
animalb 
(g) 
11.1 
20.6 
16.1 
12.6 
37.5 
17.4 
33.0 
13.8 
13.6 
3.8 
9.0 
12.4 
7.9 
6.1 
12.3 
10.6 
11.7 
10.1 
13.7 
6.9 
31.4 
3.4 
9.9 
4.0 
21.2 
22.3 
5.5 
7.9 
51.7 
22.7 
8.2 
10.1 
7.3 
29.2 
8.5 
2.5 
3.1 
11.2 
9.9 
3.5 
9.2 
7.6 
5.3 
5.5 
3.1 
5.6 
3.9 
427 
338 
332 
405 
387 
384 
398 
339 
325 
477 
410 
428 
350 
401 
408 
483 
353 
392 
447 
416 
309 
380 
321 
372 
283 
292 
413 
385 
348 
296 
284 
366 
296 
255 
323 
442 
258 
350 
329 
313 
341 
421 
438 
353 
365 
367 
356 
2,633 
2,698 
2,438 
2,592 
2,554 
2,477 
2,866 
2,378 
71.3 
68.1 
53.4 
69.9 
67.8 
72.2 
78.0 
65.6 
with adequate 
2,140 
2,380 
2,360 
2,340 
2,390 
2,240 
2,230 
2,390 
2,290 
2,420 
2,390 
2,340 
2,230 
2,270 
2,310 
2,280 
2,230 
2,340 
2,300 
2,330 
caloric 
2,039 
2,347 
2,383 
2,274 
2,307 
2,303 
2,327 
2,626 
2,140. 
2,204 
2,360 
2,414 
2,162 
2,073 
2,181 
2,254 
2,070 
2,118 
2,167 
2,141 
and protein 
54.9 
61.3 
59.4 
49.3 
58.0 
52.2 
48.5 
63.1 
60.5 
67.6 
56.5 
68.4 
71.1 
46.2 
€1.7 
50.5 
60.6 
57.0 
52.6 
54.6 
C. Calorieaef icient countries 
sumlies 
44.4 
56.8 
47.8 
22.5 
46.0 
36.5 
38.2 
43.3 
48.9 
56.4 
43.6 
62.3 
38.0 
41.5 
43.9 
39.7 
40.7 
36.1 
45.3 
42.0 
51 .O 
69.5 
60.1 
63.4 
52.7 
63.2 
63.6 
54.0 
59.1 
46.1 
58.1 
55.9 
41.8 
44.6 
41.7 
37.3 
auntries 
Benin 
B 3 t m  
olal 
Ethiopia 
Mali 
Mauritania 
Niger 
Rkaxia 
m l i a  
Tanzania 
Zambia 
Upper Volta 
41.6 
46.2 
46.9 
53.4 
42.6 
31.1 
54.3 
51.2 
32.7 
32.5 
43.9 
52.2 
30.1 
35.5 
28.6 
32.3 
39.2 
26.3 
23.4 
2,350 
2,390 
2,270 
2,340 
2,440 
2,230 
2,240 
2,420 
2,280 
2,330 
2,260 
2,430 
Guinea 
Liberia 
Zaire 
2,040 
2,025 
1,765 , 
2,051 
1,759 
1,867 
1,857 
2,102 
1,916 
1,959 ' 
2,016' 
1,728 
D. Proteinaeficient countries 
Angola 
Central Africa 
Qngo 
hBzanbique 
2.350 
2,280 
2,330 
E. Protein and calorie-lef icient 
2,180 
2,430 
2,210 
2,190 
1,994 
1,976 
1,848 
1,997 
2,320 
2,274 
1,989 
43.3 
35.9 
31.2 
*Calculated from Table 5a 
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TABLE 5t1 
NUTRITIO>AL SITUATIC>~=*1;.FI?i13A ! 197;:- 1574) 
IN RELATIVE TEW.5 ER CAPV1.' P~E.J~& 
-- -.  L --- 
Wzcent. of Sqplied Eners'i tran 
aniral 
1.9 
3.8 
3.0 
2.0 
5.5 
3.1 
5.5 
2.6 
3.4t1.4 
1.7 
C.8 
2.0 
Protein 
energy energy total 9etab:e 
required* supplied 
(G) I ! 
fat 
A .  Camtries wit21 excess caloric suplies 
2,160 122 13.2 
LJ bya 2,140 126 !2.7 
j M ) ~ C X X O  2,160, 13.1 
I Wuqim 2,130 12.7 1 12.9 i m e s h  2,230 
Scuth Africa 2,170 'I 32 14.4 
2,1110 1 1 1  1 12.3 
i 12.7t1.3 L - 
total 
- 
11.3 
9.0 
6.9 
1 1  .O 
7: 2 
9.8 
8.8 
9.7 
-- 
vqctable I anil ia SLI?,~L- 
- 
9.9 
16.0 
17.2 
13.0 
10.5 
8.5 
18.2 
10.1 
13.224.0 
9.0 
0. 4 
2.2 
2.6 
4.9 
4.2 
2.5 
5.4 
8.6 
4.7 
4.4 
3.2 
5.2 
1.2 
7.4 
3.4 
7.2 
14.4 
1.4 
3.9 
4.823.3 
- 
1.3 
7.3 
2.7 
2.0 
2.7 
8.6 
1.6 
- 
8.1 
11.4 
carbhydrates 
totii;] starch 
75.7 
63.4 
76.0 
3.9 
7.7 
6.5 
6.8 
7.2 
8.6 
9.3 
7.3 
10.6 
6.8 
7.3 
7.6 
7.0 
7.3 
6.2 
7.9 
7.2 
7.1 
7.7 
8.3 
9.2 
7.0 
5.6 
9.7 
8.5 
5.7 
5.9 
7.7 
1 &. Cnmtrics ~ w i t h  adequate caloric &(protein 
95 1 9.1 
89.0 
81.1 
78.9 
19.7 
32.3 
24.5 17.7 
10.9 1 13.7 
24.1 8.3 
73.1 
58.5 
71.8 
4.8 
~ ~ l i e s  
7.4 
9.5 
8.1 
4.6 '13.1 
(MDir 2,3913 
I 2,249 
79.1 
63.1 
61.7 
4.6 
8.6 
6.8 
5.3 
15.9 
8.6 
5.5 
5.9 
5.2 
5.9 
6.7 
4.6 
4.0 
8.3 97 
97 
103 
104 
110 
94 
91 
99 
103 
97 
9 1 
9C. 
99 
&ea- j Bissa~ 
I s t  
-fa 
k m t b ~  
w&cpscar 
k l s w l  
N;mibi~ 
Ni~pxi a. 
SePleqal 
Sierrz Icone 
Sdm. 
9.2 
10.1-+1.2 
' 7.7 
7.4 
7.6 
6.8 
7.420.4 
1 3.4 
9.7 
9.5 
8.7 
10.6 
16.6 
11.2 
9.4 
11.7 
12.8 
8.1 
10.7 
8.9 
10.9 
9.7 
9.1 
9.4 
10.0i1.2 
0.6 
2.421.7 
2.1 
1.5 
2.4 
0.9 
1.7t0.7 
0.7 
1.7 
1.3 
2,230 
2,390 
2,290 
2,420 
2,390 
1 2,340 
2,230 
2,270 
2,310 
2,280 
2,230 
;:; 1 73.1 80 8
-1 V d t a  1 2,430 1 71 
D. hatein-deficient = ~ . t r i e s  
:::: :::: 
77.4 60.9 20.6 1 13.6 7.0 
26.2 1 12.6 1 13.7 
8.7 
11.6 
10.6 
10.8 
8.7 
11.4 
11.4 
8.9 
10.4 
7.9 
10.3 
9.5 
13.8t4.4 
14.1 
17.1 
13.2 
12.9 
. 14.3t1.9 
14.0 
14.2 
2.0 1 
2.9 
1 .8 
3.3 
2.0 
1.8 
2.2 
1.1 
5.9 
0.8 
3.1 
1.9 
3.6 
3.6 
1.3 
2.2 
2.U21.3 
1.6 
3.9 
2.3 
1.7 
1.7 
5.8 
1.7 
0.5 
4 .6 
2.3 
2.5 
i Swzilard 2,360 
2,300 
I U;'m& 2,330 
I 
!--  I! 
70.4 1 
69.5 
79.2 
74.3 
60.8 
68.1 
62.8 
68.9 
58.1 
64.4 
73.1 
70.1 
60.5 
56.8 
52.0 
64.0 
51.3 
54.4 
59.3 
73.3 
53.2 
64.5 
8.2 
10.4 
14.2 
11.1 
10.7 
12.8 
12.0 
9.9 
' C. Olori~4ef ic ient  muntrics 
91.4 
73.6 
69.6 
80.6 
71.7 
25.3 
24.0i4.3 
20.5 23.5 
17.5 
19.9 
12.9 
12.6 
10.4 
10.1 
17.1 
23.5 
14.9 
20.8 
21.3 
24.0 
16.5 
12.0 
12.4 
16.3+4.9 
17.6 
16.2 
14.4 
13.0 
12.2 
18.1 
12.3 
4.7 
20.4 
11.7 
13.9 
1.5f0.8 
61.8 
64.0 
74.8 
71.1 
55.6 
66.9 
55.4 
65.5 
50.9 
50.0 
71.7 
66.2 
59.2 
49.5 
50.1 
62.0 
48.6 
45.8 
57.7 
73.3 
45.1 
Eea?ii 2,350 
B;tswam 1 2,390 
2,270 
Ethiopia 
kuritania 
&- 1 2,420 
.SrxMlia 1 2,280 
Twan ia  1 2,330 
91 
-. 
96 
103 
9 1 
Angola 
C g n t l a l  
Africa 
congo 
kzambique 
- 
Guinsa 2,350 
Siteria 1 2.280 
2,330 
73.2 
63.5 
60.6 
e0.2 
69.5 
I 5.8 
3.0 
87 
85 
70 
88 
72 
84 
8 3 
87 
84 
84 
1.3 52.5 51.6 0.9 
3.023.2 
E. Pmtein and calorie-def icient countries 
2,lRO 
2,430 
2,210 
2,190 
l l - U  I 12.0t1.5 
2,260 89 
-- 
3.8 
2.8 
2.1 
2.2 
1.2 
2.2 
1.5 
" 87 "I::: 
15.0 2.5 
l4.9 ( ;:; 9 0
2.2?1.5 
79 
5.7 
1.4 
3.4 
16.5 1 10.7 
8.0 
6.6 
4.9 
14.4 
10.8 
13.5 
16.9 
69.3 
71.2 
82.3 
71.0 
62.3 
66.1 
62.6 5.4 
6.821.1 
7.6 
1 19.3 
4.6 
3.7 
5.1 
2.6 
12.7 ' 
1.3 
3.9 
6.2 
15.9 
63.0 
69.5 
79.4 
64.4 
61.0 
64.2 
61.3 
19.7 1.6 
8.6 
l S e 5  7.9 8.6. 
6.3 
1.2 
2.9 
6.6 
4.4'2.4 
1.3 
1.9 
1.3 
9.9 
9.4 
15.6 
7.7 
11.2 
9.1 
9.5 
6.3 . 
8.9 
3.8 
8.1 
' 7.3 
In.0 
2.2 
3.0 
2.0 
8.5 
3.3 
3.9 
2.7 
11.8 
3.4 
0.9 
12.3 
4.3 
FIGURE 1 
1 c o u n t r i e s  h i g h  i n  c a l o r i e s  and  p r o t e i n  = Group A 
B c o u n t r i e s  a d e q u a t e  i n  c a l o r i e s  and  p r o t e i n  = Group B 
F I G U R E  2 
countries lok~ in calories 
countries low in protein = Group D 
countries low in protein and calories = Group E 
e a t s  f i r s t  a s  much a s  h e  w a n t s  and  t h e  rest i s  d i s t r i b u t e d  among 
t h e  women and c h i l d r e n .  The  s t a p l e  d i e t  is also q u i t e  o f t e n  
d e f i c i e n t  i n  t h e  ma jo r  n u t r i e n t s ,  s u c h  as p r o t e i n s  and ,  a s  a 
r e s u l t ,  t h e  c h i l d r e n  a r e  m a l n o u r i s h e d  a l t h o u g h  t h e y  may have  
f u l l  s tomachs .  
Even i f  t h e  c a l o r i c  s u p p l i e s  are i n  e x c e s s  i n  t h e s e  c o u n t r i e s ,  
t h i s  d o e s  n o t  imply  t h a t  t h e  v i t a m i n  and m i n e r a l  s u p p l i e s  a r e  
also a d e q u a t e  or  even  i n  excess. D e f i c i e n c i e s  i n  v i t a m i n  A ,  
r i b o f l a v i n  and  n i a c i n  s t i l l  o c c u r  i n  t h e  E g y p t i a n  d i e t *  wh ich  
i s  o n e  of t h e  r i c h e s t  c o u n t r i e s  i n  A f r i c a  i n  r e s p e c t  o f  t h e  f o o d  
a v a i l a b l e  (Table 6 ) .  Calc ium i s  also r e l a t i v e l y  l o w  i n  tha t  d i e t ,  
b u t  it i s  n o t  known how much of t h i s  and  other m i n e r a l s  i s  con- 
sumed t h r o u g h  d r i n k i n g  water. C e r e a l s  s u p p l y  a l m o s t  70% o f  t h e  
d a i l y  c a l o r i e s  i n  Egyp t ,  t h e r e f o r e  t h e  d a i l y  t h i a m i n e  c o n t e n t  i s  
r e l a t i v e l y  h i g h .  Improving  t h e  n a t i o n ' s  d i e t  w i t h  s m a l l  amounts  
of a d d i t i o n a l  v e g e t a b l e s ,  m i l k  p r o d u c t s  and  n u t s  or b e a n s  would 
i n c r e a s e  t h e  v i t a m i n  A ,  r i b o f l a v i n  and n i a c i n  c o n t e n t ,  r e s p e c -  
t i v e l y ,  t o  a c h i e v e  a n  o p t i m a l  d i e t  ( T a b l e  7 ) .  
The d i s e a s e s  a s s o c i a t e d  w i t h  a n  a f f l u e n t  d i e t ,  s u c h . a s  car- 
d i o v a s c u l a r  d i s e a s e s ,  d i a b e t e s  m e l l i t u s  o r  c a n c e r  are r e l a t i v e l y  
common i n  t h i s  g r o u p  o f  c o u n t r i e s  ( T a b l e  8 * * ) =  On the  o t h e r  hand 
t h e  i n f a n t  m o r t a l i t i e s  i n  t h e s e  c o u n t r i e s  a r e  a lso  q u i t e  h i g h ,  
which ,  among o t h e r  f a c t o r s ,  i s  a  good i n d i c a t o r  o f  m a l n u t r i t i o n  
b e c a u s e  c h i l d r e n  a r e  e s p e c i a l l y  s u s c e p t i b l e  t o  t h i s .  The i n c i -  
d e n c e  o f  d i s e a s e s  r e l a t e d  t o  b o t h  a n  a f f l u e n t  d i e t  and t o  malnu- 
t r i t i o n ,  r e f l e c t s  t h e  u n e q u a l  d i s t r i b u t i o n  o f  n u t r i e n t s  among t h e  
whole  p o p u l a t i o n .  
* The i n t a k e  o f  n u t r i e n t s  i n  t h e  d i e t  w a s  c a l c u l a t e d  w i t h  t h e  
FA0 p u b l i c a t i o n ,  Food Ccrnposi t ion T a b l e s  - M i n e r a l s  and  
V i t a m i n s  - f o r  I n t e r n a t i o n a l  U s e ,  by C. C h a t f i e l d ,  N o .  1 1 ,  
1954. The d a i l y  d i e t  p a t t e r n s  i n  a  c o u n t r y  were o b t a i n e d  
from t h e  P r o v i s i o n a l  Food Ba lance  S h e e t s ,  1972 - 74,  FA01 
1977. 
** U n f o r t u n a t e l y ,  s t a t i s t i c s  r e l a t e d  t o  m o r b i d i t y  and  m o r t a l i t y  
rates a s  shown i n  T a b l e s  8 ,  9  and  10 are n o t  w i d e l y  a v a i l a b l e  
f o r  a l l  t h e  c o u n t r i e s  and t h e  same t i m e  p e r i o d s .  The a v a i l a b l e  
s t a t i s t i c s  a r e  a l s o  n o t  a b s o l u t e l y  r e l i a b l e  f o r  d e v e l o p i n g  
c o u n t r i e s ,  s i n c e  t h e  f i g u r e s  g i v e n  a r e  v e r y  o f t e n  j u s t  est i -  
mates o r  c o u n t s  o f  a s m a l l  p o r t i o n  o f  t h e  n a t i o n .  T h e r e f o r e ,  
t h e s e  v a l u e s  j u s t  g i v e  a g e n e r a l  i d e a  o f  t h e  s i t u a t i o n  i n  a  
c o u n t r y .  They s h o u l d  n o t  b e  c o n s i d e r e d  as a b s o l u t e  v a l u e s .  
'lYlWd3 6 
CONSUMPTION PER DAY AND PER CAPUJ! IN OF THE IlAUJY ALLCWWXS 
*Percent of total calories consumed. 
**Percent of additimal calories c o n s u m e d  as alcohol. 
Country 
W'YPt 
Cameroon 
Mali 
Congo 
Z a i r e  
Source: P r w i s i o n a l  Food Balance Sheets, 1972-1974 A v e r a g e ,  FA0 RXIE 1977 (24) 
Food -sition T a b l e s - M i n e r a l s  and V i t a m i n s :  for international use, by C. Chatfield, 
FA0 N u t r i t i o n a l  Studies No. 1 1 , Ftme, March 1954, (25) . 
Calories 
( w i t h o u t  
a l c o h o l )  
122 
9 6 
72 
101 
7 8 
Fat* 
16 
19 
17 
13 
15 
. P r o t e i n  
crude 
2 69 
198 
173 
145 
106 
V i t . A  
9 1 
80 
2 5 
51 
35 
C a l c i u m  
64 
4 9 
2 6 
43 
2 6 
high 
quality 
166 
125 
119 
99 
7 1 
Iron 
155 
119 
105 
77 
59 
T h i a n h  
178 
158 . 
1 1 1  
96 
68 
N i a c i n  
8 5 
101 
6 2 
8 7 
57 
Riboflavin 
62 
52 
4 0 
39 
24 
V i t . C  
20 3 
336 
46 
578 
275 
Alcohol** 
- 
5 
1 
2 
2 
TABLE '7 
CONTENT OF NUTRIENTS OF SOME YAJOR COfflNODITIES I N  PERCENT OF THE DAILY ALLOWANCES* 
For  a l l  A f r i c a n  C o u n t r i e s  
whole wheat flour 
millet 
maize 
cassava, f rest 
cassava, wa;  t flour 
groundnuts, shelled 
sesame 
beans, dt7 
vegetable* * * 
cassava led res 
I cheese ham &c le rtu lk 
' skim m l k ,  x .td 
eqgs (heris, LC shell1 
m a t  (beef, rrred . -arcasses) I- - - 
Calcium Iron Vitamin A Niacin Thiamin V i t .  C liibof lavin Calories Protein Fat** 
High Quality 
*Calculdted for the country with the 1mst and the highest calor ic  requirmts in ,Urica and. with the help of Table 3 ard 4. 
**Percent 3f r -red calories. 
***Especiall! Aarr green l e a ~ d  vegetables. 
Source : F r d .'nrrpc,s~ t ion Tables - Minerals and Vitamins for  International U s e ,  by C. Chat f ie ld ,  FA0 Nutritional Studies No. 1 1 , 
Mar-ct- '9511. (25). 

TABLE 9 
CAUSES OF DEATH FROM INFECTIOUS DISEASES AFFECTING 
MAINLY CHILDREN (PER 1,000 POPULATION) 
Source: World Health Statistics Annual, 1 9 7 1  - Volume I and I1 
5 
WHOOPING COUGH 
0.1 
0.1 
0.9 
1.6 
a - 4  t 
0.0 
0.0 
0.0 
0.0 
0.1 
0.0 
.c 
COUNTRY 
Egypt 
Cameroon 
Mali 
Congo 
zaire 
Canada 
Austria 
Bulgaria 
Federal Republic of Germany 
France 
Switzerland 
MEASLES 
4.0 
0.4 
10.2 
24.7 
4.6 
0.1 
0.1 
0.0 
0.1 
0.1 
0.1 
Soueh A f r i c a  i s  a v e r y  good example of t h e  r e l a t i o n s h i p  
between n u t r i t i o n ,  h e a l t h ,  income and e d u c a t i o n .  The w h i t e  popu- 
l a t i o n ,  h a v i n g  a  h i g h e r  income, a better e d u c a t i o n  and  l i v i ~ q  
u n d e r  more h y g e n i c  c o n d i t i o n s  t h a n  t h e  b l a c k  p o p u l a t i o n ,  h a s  a 
m u c h  lower i n c i d e n c e  of i n f a n t  m o r t a l i t i e s ,  d e a t h s  f rom i n f e c t l o u s  
d i s e a s e s  and  d i a r r h o e a  ( T 3 b l e  8). The e a s e s  of d e a t h s  r e s u l t i n g  
f r o m  v i t a m i n  d e f i c i e n c i e s  are a l s o  r emarkab ly  lower  i n  t h e  w h i t e  
i > o p i ~ l a t i s n .  On t h e  o t h e r  hand ,  d i s e a s e s  r e l a t e d  t o  a n  a f f l u e n t  
"Ict such  as  c a r d i o v a s c u l a r  d i s e a s e s ,  d i a b e t e s  m e l l i t u s  and  can- 
cer are  found more o f t e n  among t h e  w h i t e  p o p u l a t i o n .  
4 , 2  C o u n t r i e s  w i t h  Adeaua te  C a l o r i c  and P r o t e i n  S u ~ ~ l i e s  
Adequate  s u p p l i e s  o f  n u t r i e n t s  a r e  also produced  i n  t h e  a r e a s  
of t h e  lowland  r a i n  f o r e s t s  a s  w e l l  a s  i n  t h e  s a v a n n a s  where cer- 
c a l s ,  s t a r c h y  r o o t s  and b e a n s  a r e  t h e  main s t a p l e  d i e t  ( m i l l e t ,  
scrghum, m a i z e ,  r ice ,  c a s s a v a ,  yam, s w e e t  p o t a t o e s  and  p l a n t a i n )  
( T a b l e  5 ) .  The c a l o r i c  r e q u i r e m e n t s  of t h e s e  c o u n t r i e s  a r e  i n  
j e n e r a l  h i g h e r  t h a n  i n  t h e  c o u n t r i e s  w i t h  m e d i t e r r a n e a n  vege- 
t a t i o n ,  b e c a u s e  more p e o p l e  are work ing  i n  a g r i c u l t u r e  (76.8 + 
1 1 . 0 %  o f  t h e  economically a c t i v e  p o p u l a t i o n )  a n d ,  t h e r e f o r e ,  need  
more e n e r g y  t h a n  u r b a n  p o p u l a t i o n s ,  Not o n l y  i s  t h e i r  t o t a l  food  
consumpt ion  l o w e r ,  b u t  a l s o  t h e i r  i n t a k e  o f  p r o t e i n ,  f a t  and  s u g a r  
i s  r emarkab ly  lower  t h a n  i n  t h e  c o u n t r i e s  w i t h  e x c e s s  s u p p l y  o f  
ca!-ories ( T a b l e  5 )  . 
I n  Cameroon, a  c o u n t r y  r e p r e s e n t a t i v e  o f  t h i s  g r o u p  
of c o u n t r i e s  i n  A f r i c a ,  38% o f  t h e  d a i l y  c a l o r i e s  a r e  o b t a i n e d  
from cereals a n d  33% f rom s t a r c h y  s t a p l e s  s u c h  as r o o t s ,  t u b e r s ,  
~ l a n t a i n s  and bananas .  T h i s  p a r t i c u l a r  d i e t  i s  l o w  i n  v i t a m i n  A 
and r i b o f l a v i n ;  t h e  l o w  i n t a k e  o f  c a l c i u m  can  a g a i n  n o t  be 
e v a l u a t e d  b e c a u s e  t h e  w a t e r  consumpt ion  and  i t s  m i n e r a l  c o n t e n t  
i s  n o t  known (Table 6j. The d i e t  c o u l d  be improved by consumincj 
a d d i t i o n a l  l o w  amounts o f  v e g e t a b l e s ,  m i l k  p r o d u c t s  or  r e d  palm 
o i l  ( T a b l e  7). The consumpt ion  c f  n u t s  and  b e a n s  i s  h i g h  enough 
i n  o r d e r  t o  have  a n  a d e q u a t e  i n t a k e  of  n i a c i n .  
TABLE 10 
PERCENT OF PROTEIN-CALORIE MALNUTRITION IN CHILDREN UNDER 5 YEARS 
Source: Joint FAO/WHO/OAU Regional Food and Nutrition 
Commission for Africa, Brazzaville 1974 
Total Marasmus 
4 
I 
Kwashiorkor Country 
A. Countries with excess calorie supplies 
- 
Year 
Cameroon 
I I 
B. Countries with adequate calorie and protein supplies 
1973 3.0 1.4 4.4 
Malawi 1969-70 0.2-0.5 0.7-2.7 0.9-3.2 
Nigeria 1965 1.6 3.2 4.8 
Sierra Leone 1964 1.2 2.3 5.5 
Sudan 1972 1-4 
Uganda 1961-67 0.0-0.7 0.4-1.5 0.4-2.2 
C. Calorie deficient countries 
Botswana 
Mali 
Rwanda 
Zambia 
Tanzania 
1971 
1964 
1970 
1971-72 
1968-69 
0.1 
0.2-0.8 
0.20 
0.3-6.8 
D. Protein deficient countries 
Central Africa / 1971 
E. Protein and calorie deficient countries 
5 
1.5-5.4 
9.8 
0.21 
0.5-7.6 
11.8 
9.0 
23.6 11.8 Guinea 1964 
Malnutrition in this group of countries is caused by faulty 
distribution of the foodstuffs as in the group of countries with 
excess caloric supplies. An additional factor contributing to 
inadequate nutrition can certainly also be found in the rela- 
tively hiqh percentage of dietary energy derived from alcohol 
which delivers merely empty calories. The incidence of marasmus 
in children of thjs group of countries is only slightly elevated 
compared to kwashiorkor (Table l o ) ,  indicating that children 
suffer from both caloric and protein deficiencies. 
4.3 Cal.oric Deficient Countries 
More susceptible to hanger and starvation are inhabitants 
of countries with hugs fruitless areas where farming takes place 
only under extreme difficulties and not very effectively, as in 
the Sahara and the Central Highlands. Tubers and cereals arc 
the main staple diet in these countries and vegetables and fruits 
do not receive very much attention. These countries are very 
often not able to produce or import enough food to supply at 
least the required per capita amount for its population. 
In Mali, a typicai country in this group, 77% of the con- 
sumed daily calories are obtained from cereals (millet, rice and 
maize). But not enough of it is available to feed everyone ade- 
quately. Because of this high consumption of cereals, the pro- 
tein and vitamin intakes are above the reccm,ended minimal amounts. 
However, all the other nutrients are in deficit. The vitamin A 
and C deficits result from the neglect of vegetables. Only a 
slightly higher consumption of this commodity group would improve 
the diet remarkably. The diet could be improved further by taking 
some of the groundnuts for home consumption instead of as a cash 
crop. To become adequate in caloric supplies, the cereal and 
tuber consumption should be increased by approximately 50%. 
As a result of the undernutrition in this group of countries, 
marasmus among children is much more common than kwashiorkor and 
contributes most to the fairly high infant mortality rate. 
(Table 10) . 
4.4 Protein Deficient Countries 
On the other hand, if roots and tubers are the main staple 
diet, protein deficiency is very likely, even with adequate cal- 
oric supplies. 
In the Congo, for example, approximately 65% of the calories 
are obtained from cassava and sweet potatoes making the diet 
deficient in proteins and all essential nutrients. To improve 
the diet of these people it would be best to increase the meat 
consumption, especially of those animals which are resistant to 
the tsetsefly or to introduce new protein :ich varieties of 
cereals and to ~hlft then the diet more towards the consumption 
of these cereals. Also more vegetables, pulses and milk pro- 
ducts should be consumed to ensure an adequate diet. 
Children in these countries are especially susceptible to 
infectious diseases, which are much more severe and lead more 
often to death than in developed countries (Table 9). 
It has to be pointed out according to this study that the 
number of countries in Africa being deficient in protein, but 
having enough calories per capita, is only very small (about 8% 
of all African countries). 
4.5 Protein and Caloric Deficient Countries 
The countries being worst off in respect to their nutrition- 
al status are deficient in proteins and calories. There are coun- 
tries where farming is extremely difficult and only a small per- 
centage of the whole land can be used for agriculture, either 
because of unpenetrable rainforests or fruitless highlands. 
The main staple diet is derived from roots and tubers and 
only partially from cereals. Zaire is the country with the poor- 
est per capita diet [Table 5), consequently its inhabitants are 
deficient in all nutrients (Table 6). Its main problem is based 
on the fact that not enough food can be produced to feed the pop- 
ulation adequately and that the national income is too low to buy 
imported food. 
A s  can be expected kwashiorkor and marasmus are widely 
spread In these countries. Infectious diseases such as malaria, 
sleeping sickness, filariasis, bilharziasis and ankylostomlasis 
are also very comon because of the tropical climate and poor 
sanitary conditions. To be more resistant to these germs a diet 
aciequate in all nutrients would be extremely important because 
an already weakened body cannot form antibodies as fast and not 
in the same quantity as a well nourished one. 
4 . 6  General Conclusions 
As has been shown in this analysis of the nutritional status 
ir. A f r i c c ? ,  protcifi deficiency alone is not the major problem of 
=he AZrsczn continent. The pro~iext has to b # -  qeen mere as one 
ot havinq  an insufficient amount of energy available associated 
with d:tle total number of essential nut rier,t.- In yeneral, 
sufficient pratein is consumed when the main staple diet con- 
sFsts of cereals; only those few countries which consume 
mainly raots and tubers are relatively low in their protein 
supplies. Most of the protein is obtained from vegetable 
sources in all African countries. The amount of animal pro- 
tein consumed in Africa is generally very low. Only two cow- 
tries, Gabon and Mauritania have an equal amount of vegetables 
and anirnal protein in their diet. Therefore, the major problem 
of the African diet is related to energy and vitamin deficiencies 
which are much more serious than the protein deficiencies through- 
out the whole continent. According to FAO's Fourth World Food 
Survey, in 1977, some of these countries would have to be re- 
classified (Table 1 1 )  based upon different assumptions for the 
distribution of the population. However the general outline of 
the poor nutritional situation in Africa is the same in both 
studies. 
It has to be kept in mind that the evaluation of the nutri- 
tional situation of a country in this work was based on national 
food balance sheets, which are established on weights at the 
retail level rather than on the food as consumed. The losses of 
TABLE 1 1  
According t o  t h e  l a t e s t  FA0 e s t i m a t e s  ( 2 8 ) ,  t h e  fol lowing 
c o u n t r i e s  would have t o  be r e c l a s s i f i e d .  
Country t o  
be  added 
Energy supply a s  p e r c e n t  o f  r equ i rement  Country t o  
be  o m i t t e d  FA0 
Egypt 
M a u r i t i u s  
Morocco 
Rhodesia 
A l g e r i a  
ivory c o a s t  
N i g e r i a  
Sudan 
Rwanda 
Ango 1 a 
Mozambique 
p r e s e n t  s t u d y  
110 
A.  C o u n t r i e s  w i t h  e x c e s s  c a l o r i e s  
Energy supp ly  a s  
FA0 
I v o r y  Coast  
p e r c e n t  o f  r equ i rement  
p r e s e n t  s t u d y  
10 5 
107 
10 7 
104 
8 6 
114 
88 
88 
9 1  
85 
8 5 
114 
B. C o u n t r i e s  w i t h  a d e q u a t e  c a l o r i c  and p r o t e i n  s u p p l i e s  
112 
113 
120  
111 
95 
110 
9 1 
93 
8 7 
9 1 
9 1 
122 
113 
120 
87 
95 
9 1 
93 
Egypt 
M a u r i t i u s  
Morocco 
Rwanda 
105 
107 
107 
9 1 
E. P r o t e i n  and  c a l o r i e - d e f i c i e n t  c o u n t r i e s  
C. Ca lor ic -def  i c i e n t  c o u n t r i e s  
Angola 
Mozambique 
A l g e r i a  
N i g e r i a  
Sudan 
86 
8 8 
88 
85 
85 
I 
D. P r o t e i n - d e f i c i e n t  c o u n t r i e s  
9 1 
9 1 
e d i b l e  m a t e r i a l  a r e  d i f f i c u l t  t o  d e f i n e  b u t  up t o  now it i s  
g e n e r a l l y  a g r e e d  t h a t  a p p r o x i m a t e l y  1 0 %  o f  t h e  f o o d  a t  r e t a i l  
l e v e l  i s  w a s t e d  ( 1 0 ) .  Applying  t h i s  f a c t  t o  t h e  A f r i c a n  c o u n t r i e s  
would imply  t h a t  mos t  o f  t h e  c o u n t r i e s  a r e  a c t u a l l y  i n  e n e r g y  
d e f i c i t ,  and t h e  whole p i c t u r e  becomes even  worse .  
Only a  v e r y  g e n e r a l  p i c t u r e  i s  c b t a i n e d  when t h e  n u t r i t i o n a l  
s i t u a t i o n  o f  a c o u n t r y  i s  e v a l u a t e d  s o l e l y  on  t h e  b a s i s  of t h e  
food  ba lance  s h e e t s ,  b e c a u s e  t h e y  presume a n  e q u a l  d i s t r i b u t i o n  
of t h e  food  amonq a l l  i n d i v i d u a l s .  However, it i s  a g e n e r a l  f a c t  
t h a t  fuod i s  n o t  s p r e a d  e q u a l l y  among t h e  t o t a l  p o p u l a t i o n .  The 
food  a v a i l a b l e  t o  a n  i n d i v i d u a l  i s  h i g h l y  d e p e n d e n t  upon h i s  income 
and how muzi1 of ~t he  i s  w i l l i n g  t o  s p e n d  on  food .  The unequa l  
d i s t r i b u t i o n  o f  f o o d  among t h e  p o p u l a t i o n  i s  a l s o  d u e  t o  inade -  
q u a t e  t r a n s p o r t  f a c i l i t i e s  f o r  food  between d i f f e r e n t  a r e a s  
r e s u l t i n g  i n  empty s t o r e s  o r  food  of p o o r  q u a l i t y  a v a i l a b l e  i n  
s t o r e s .  T h e r e f o r e ,  p e o p l e  are v e r y  o f t e n  dependen t  s c l e l y  on  
l o c a l  f a rming  p r a c t i c e s .  I n  a d d i t i o n ,  t h e r e  may b e  marked 
s e a s o n a l  v a r i a t i o n s  i n  t h e  d i e t ,  Times w i t h  a d e q u a t e  n u t r i t i o n  
may a l t e r n a t e  w i t h  t l m e s  o f  s t a r v a t i o n .  T h i s  may be e s p e c i a l l y  
pronounced b e f o r e  t h e  h a r v e s t  s e a s o n ,  a s  o b s e r v e d  i n  Malawi and 
t h e  Gambia ( 2 9 ) .  Food may a l s o  b e  s p a r e d  b e c a u s e  o f  s o c i a l  
h a b i t s .  M a l n u t r i t i o n  c a n  a l s o  be  c a u s e d  by t r a d i t i o n s 1  food  
p r e p a r a t i o n  and  f a u l t y  s t o r a g e  where g r e a t  amounts o f  e s s e n t i a l  
n u t r i e n t s  are l o s t .  I n  a d d i t i o n ,  t h e  h a b i t  o f  e a t i n g  and  f e e d i n g  
i n f a n t s  c a n  c o n t r i b u t e  t o  t h e  problems o f  m a l n u t r i t i o n .  C h i l d r e n  
are t h e  o n e s  s u f f e r i n g  t h e  most f rom m a l n u t r i t i o n  due t o  wrong 
f e e d i n g  p r a c t i c e s  and  t h e i r  s u s c e p t i b i l i t y  t o  i n f e c t i o u s  d i s e a s e s .  
I n f a n t s  may b e  i n a d e q u a t e l y  b r e a s t f e d  b e c a u s e  o f  i n s u f f i c i e n t  
l a c t a t i o n  o f  t h e  mother  ( p e r h a p s  due  t o  m a l n u t r i t i o n )  o r  f e d  
w i t h  a r t i f i c i a l  m i l k ,  which  i n  g e n e r a l  i s  t o o  d i l u t e d ,  t o o  l i t t l e  
and t o o  c o n t a m i n a t e d  ( 3 ) .  The t r a d i t i o n a l  weaning food  i s  v e r y  
o f t e n  a  p o r t i o n  o f  t h e  a d u l t s  d i e t  w i t h o u t  s u b s t i t u t i n g  it w i t h  
t h e  main n u t r i e n t s ,  and c o n s e q u e n t l y  c h i l d r e n  c a n  b e  m a l n o u r i s h e d  
even  a l t h o u g h  t h e y  may have  a  f u l l  s tomach.  These  n u t r i t i o n a l  
m a l p r a c t i c e s  l e a d  t o  poor  r e c o v e r y  from i n f e c t i o u s  d i s e a s e s ,  
rnarasmus, k w a s h i o r k o r  3nd o t h e r  d i e t - r e l a t e d  d i s f u n c t i o n s .  
Not cnl.y i s  t h e  a m ~ o n t  o f  food  a v a i l a b l e  i n  a c o u n t r y  
l r ~ p o ~  t a n  t ,  b u t  a l s o  i t s  d i s t r i b u t i o n  among t h e  d i f f e r e n t  income 
g r o u p s .  I t  i s  a g e n e r a l l y  known f a c t  t h a t  t h e  low income g r o u p s  
h a v e  a  much lower  consumpt ion  l e v e l  and a more s t e r e o t y p e d ,  poor  
d i e t  t h a n  t h e  h i g h e r  income g r o u p s  a s  t h e y  a r e  u n a b l e  t o  buy 
a d d i t i o n a l  food  t o  supp lemen t  t h e i r  homegrown d i e t .  T h i s  f a c t o r  
becomes e s p e c i a l l y  s e r i o u s  i f  n o t  enough f o o d  i s  a v a i l a b l e  f o r  
t h e  p o p u l a t i o n  a s  a  whole ,  c a u s i n g  t h e  a l r e a d y  l i m i t e d  f o o d  i n t a k e  
o f  t h e  poor  t o  d e c r e a s e  f u r t h e r  and  making them even  more s u s -  
c e p t i b l e  t o  m a l n u t r i t i o n .  However, even  i n  c o u n t r i e s  w i t h  a d e q u a t e  
e n e r g y  s u p p l i e s ,  t h i s  s t i l l  l e a d s  t o  m a l n u t r i t i o n  i n  t h e  l o w e s t  
income g r o u p s .  I n  o r d e r  t o  i l l u s t r a t e  t h e s e  s t a t e m e n t s ,  food  
consumpt ion  i n  r e l a t i o n  t o  income d i s t r i b u t i o n  w i l l  b e  e v a l u a t e d  
s e p a r a t e l y  f o r  Kenya ( 3 0 ) ,  a c o u n t r y  w i t h  a d e q u a t e  c a l o r i c  and 
p r o t e i n  s u p p l i e s ,  a s  shown i n  T a b l e  5 .  To improve  the n u t r i t i o n a l  
s t a t u s  i n  A f r i c a ,  n o t  o n l y  h a s  more and  b e t t e r  f o o d  t o  b e  made 
a v a i l a b l e ,  e s p e c i a l l y  t o  t h e  p o o r ,  b u t  a l s o  t h e i r  l a c k  o f  con- 
c e r n  r e g a r d i n g  m a l n u t r i t i o n  and  e v e n  s t a r v a t i o n  h a s  t o  b e  e l i m -  
i n a t e d .  They r e q u i r e  t o  become b e t t e r  e d u c a t e d  w i t h  r e s p e c t  t o  
improved e a t i n g  h a b i t s  and  more h y g i e n i c  methods when p r e p a r i n g  
t h e i r  own and  t h e i r  c h i l d r e n ' s  food .  
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